O Ge Meo to P7 » Ang Oae ee Le 
ーー l 1 vil 

5a OF /27- l 

DQ SAE 


— The nie of “Coordinate egurreol E 


8777 the position of a Systema oj one A 


more particles / て called he num be of ] 
degrees of freedom =- of the Syster 


for example a pansicle 279 の 727 fef | 


In り Space |— ZeQuiTet 3 “Gordinates, €- > が 
= G2) 7o Specify CP pooven: thus the 


T humbe. of degrees ec of "Freedom. yc 3 E 
5 Generalized — Coordinates. 2615, 2017 2009 2013 — 
| Suppose Hat a particle oa gian E 


E al N= patlicles ~ moves Subject fo posible 
Constraints: Ihen Yer will beam "m 
— nume. 4 OF 4 Of jndepen ependent | Coordina iei needed 


ーーーーーーー 


to の eo の He moton. tg 
ihese ^ teorxdinaleX — denoted noted bY 4 Vo Uso 


-— e 一 一 一 


- Me called Generalized _ Coorcling fes: 


— ce ne = + —À en ee r ee et P en ee 


fermata 


——_— ————— —— ——— — — MÀ— X M ーー 


り ニ 3 パー だ 
where 7 A s rs a ETC of degree of — 


— — PM] 


f freedom, Nis Klaas bel, ダー parlrclec and | 


a な the num bel ofo Cnstrants. 


ーーーー —— ——— À—À— — M — ee — — 


. 2 の IS) 2017, 2 2004, 


—- —— < 


Ue deiade of Generalized. 


ーーーーーー- ーーーーーーーーーーーーーーーーー 一 


| Goydinadec is catlecl the geneva tizia 


Scanned with CamScanner 


raar a ーー… ュ 


pe- d _ —— — 
ンジ ダグ リー e 17 - 
gl N (cel Ta 17 
"ue mer | 
Genad m aai VE EL Penes, y, 
e ee 4imt E Lhe Geneigy~ ~~ 
6 レニ ーー CU n Pav. 
s "IL. (d | ーー で l 
boaz ael ja 10 ea uu EN 
ーー Question — e pie SSF OHE for dup 
| exp Sf the 
f 。 J oul the oF a 
Fm - d accel'a 11€! {ion Longue EU 


FELIPE I ; demi "P fear. 


"and geneva alized an Taisa っ 」 


“Velocity の トー ag 
IHE) T 
Tr — Gb) = Ae & zd. T CL W; Gee) Vn) Wher 
aa m m be The | E ー み と EY. he. 
m particle + guum — 
“Then. ; | 
jd lw dt. 


a dt 


Scanned with CamScanner 


ー T 
i gw . 
p A( () if | "V. O Ai 7 1 / ) 
ン 1 
e T ca 
P yer é 52, 4 Ei 


E Tn 9 アロ nr EL 

F»-4.25,94. 

FE di : Sz | 2 y, ー 
(yn YO 7 JO 

Then the CX pre TKI Or for 2nd dle nya 1 7 


| Le ion o] the EL. particle | Can 


l e < の 
Sf owe — ny | 
— |, 4, n). | S 


| eee T 
e 1.25. a 


Scanned with CamScanner 


ee 


—————, N 
E en md の md d 
pe € genera lized veloul — ( 
a accel 10 os gepedwe psc 

y ralon 9 ddr eal E 
Tat te Ae) be the pv of the Uh 


“particle, が の Jhen , o 
A = Im PX S ` 
" — od 

a ag 

Oy DV eee. 


aD e 2. L NE 
d, E E 
Nun par RT 
TRE, 
EET Dk ak 


Saala. Ase Con Wyte, | 


m JN; LN UN da oot 


Scanned with CamScanner 


det V? Ve. 


~ Combining の 2) 


Eo 0 AC ーー x QUE 


where m” “stands dor MN ordek 


@ and @), ^e ege 


nnan 
ニラ ーー ーー ニニ ニー ニー 


EL ーーーー- - - デ ーーー 一 = ーー NO a ET NI POS nag 
WO 0 — 0k [Wu A 


which fs 7 
dots Proper Y 


- Ld Ac RC 


LM 7 —7] 
Ge particle 


ーー œ L a NS D rna ar ーーーーーー rre 


_ > この 7 fem - 


L whch Lll 
^ 
a 


Cant cel laton: E 


be the fv. 9 
of Q dynan Cak 


nn a ーー 


Scanned with CamScanner 


\ -—— 
か lS dak N 
6 indit 
@ da free 
B ーー I 


—: 


— M S 
ーー cse] RP e: Cts Va) o. っ ニル ちろ 


| 


24 DAS ーー 


C や ここ 
= ee 


| 
Scanned with CamScanner 


(7) 
Fu right hand Sides E {wo equations 
EU and © oze py then 


SLED DIE COO BOI 


E 2 3 — E n | 


L- o4 735. uM 
FKL な ・ called E “Operador propery, — 
rie the intetchange of differntial c ano 
oral "Opes ーー 

| Principal る Virtual vork: 

| pe Sum of. he yrduad Works pesformned 
(G aral pore ond が Tore Ff 

i Const raint 5, /$ Ze&ào , | "HEN 
CN TH jew-t 0 


ESRB! 
€ — MP j 
rrr 


| heLe s Tei age ‘the ^ exiunalif. E777 ecl | 
[v ee dpa 
- forces fr the forces of Cor chant 


BGA, fhe Vv virtual displacement — L DI 
. H “article and EN X: dé 


— ーーーーー 
ューーーーーーー 


| of Fhe viilu orks dene on the d Hu 
| payticles/ 


"Yum 


e —Á—]— 


・ 2015, 2017 3 を 


| | Concidia. the > motion notion of an N- particle 
| System. Let A the force aching on the 4 
Uh [arde be な ・ lhe の Newtons 
E | 2nd d law c of "motn | 


— — — MÀ — — e r 


Me ci astitit i iioi apetito 
— 7 


pana a — こ 


= a; 
E = m 


Scanned with CamScanner 


E 


B R ed y の hiag 7 o M —]p 
p wel AE 8 
ie al 


AT 


ーー 


NES the actual T た 
given Qs 


Scanned with CamScanner 


AX ge 


“whereas the Mise T viduad i 
z zum ーー 


Er. the n: mork done の 


ーーーーーーー — 


3 k aed led the Generalized - fovces: 


Scanned with CamScanner 


aa E 
E IEN 


to 


ETON 9e AORN} LA 


K EN [A^ 
, IK 
R 
ln E IT 
K C 2 12 ぁ GE 


Scanned with CamScanner 


の 9 。 
すす ray 


EL 


2 $21 Ke MEL 29. = 
i Ss iecur 3 "E 
E-5- 20 > ie Bey T LM 3 


S Pur CU X 
p san ーー ーーーーー aig = L 
ーー 
U=] 9 ^ ーー 


Ta WR le AW) 


nnn 


"EX às (6%) "SE Wd 4) )$ + + + ay UNLI E 
| As NN =! apne | 


— ] (63, TAS Qt oA eee 


j iad Cage ETC 
Te Jat Bt FL, hen 


E. — ry Ea ee L4 09 DE XE ps ol 


E —- => | 
= OL; = ) BTT HTH E 
_  ・-._ 一 一 一 一 
が TIo So | 
E-— — o0 T Le 


> Qo = =O. 1 Wins 


S tad 
Scanned with CamScanner 


ca aE, s orde n 
homogeneous 74 junction グン ーー ーーーーー 

| ceca u +z 

は 13 71 OE xtg _ À— 

[e GAZ 1 


let us EE E E LM UE by v ane 
[ z ETE . Hen 


—— —— À— — — — 


Fm ayn) = ^ AE 


EIS NE m OM e 


E こし 
ai 
AT Pa z | 


E Z FOwApÓx) = FOE) BE 
= R6. uz) ts homogeneous fancio 


oder ユ Ta 


ーーーー ーーー 


la's Iheoremi On „homogeneous ji jt 
た = FC, g,z) be Q homoggius 


ーー- ーーーーーーー- 
ーーーーーーーーー ーーーー- 


Lo function oj Order n, +h 


TD OF BE Ew 
| Kald ES Eule 7 


qe. e Au YTL, theorem an Fo 
function. en On hom 


i 
T—— ——— 


~~ -———— 


| ーー 
トー 97 example E DE ees E 


| —— FE XS z  —7 


Scanned with CamScanner 


=> 0/ OX ) J T ) / 
EL JN) i 
"UC (uy) (の デメ 
イデ 4 - 5r N ) / fs ) / J( y / 
: TUE A bed l の 6 E 7) / (2 メ 0 | | 
L ' F ys ; C / ) l j l 
4 DX 20] Q 2 ( X / J ' , 
に ー た ( れ め る 


L ( 
ES] (X, Bj, 2) Z Q homofencou ( Junck or o 
“7 P eel ~ 


-ai = = 25 mi mi l) Ky - OA) — 


L-—— 


e sg cancel ton 
iN) | KE propali. 


レーーーーー 一 ご 


t=! 


r oa 


ie ee 
leah tte 

Wala lne b KS. ne and generalized 
L / A ded 


fay ce. ーー ニーーーーーー 
[Y peer anco aant 
^ ーーー キー ニー スマ 
— 1 Le t 


s WEE Y ———— 
ad o A =, Ae UM uc 
UT E WU 


s “TS 


Scanned with CamScanner 


l i eV 
where d. =) FA = Generalized f. 


RT RN =) ON Gg. M ENEI) 


1 ーー ニー Cm 
1 nni ap 


^ QN ( 
— 2.45: sy NES N 


€——— PB Mn 


OY, 
| >General lized force = Rate f Charge of wor, 


- E genera lized € 


Let us GnüdeY a a djnanutal Siem | E 

N- particles. and Ay (C433 N) fhe Pu. i 

| each partide. Let 64), 7 > EL denok 
Virtual displacements E tnd 8,458 ET 


— dene 


BN Wal Yariakons of of Renevali'zeol Gord Sordi 


"a eo ——— ms rer 


BO hee aa 
Er 2? od クア Wheye 


> d ーーーーーーーー-ーーー 

l Ek =) 3 ーーーーーー 
RLE K " =0_ pM 

€ f ay 


itm, parne ans tas amatus assem 


Scanned with CamScanner 


> コー テー? 
. PY 
DN L M | 
a ^ e , | 
T P HB we | 
ate /> ) 
t ` ai... f 
n^ 5 > L 
vt cert — ^ œ 
x へ p- ER N C p 4 - 
が ーー で マー/ とこ 
! LT 
^ | eaten -— —— - agra & 
Í aR (2). we pave, 
— a fal )^ (=< > * 
Aen 5 Wy fae B , - = の E 
E US AM woo DA Ci ーー 
| Jj" NV. —> vad / QA Coy | 
I AN Ar — p 9) din e S J ーー ンー 一 
»" / ,* ET — , ーー oe 
[n j L "Ho Bs ae Q: 9 
poe — 
ge hd 
Lj aa L 
aw 


— Ail / ta 
a S aiga ULL y dft 
gACA TRUE ue EPOR 
3 X DA 


ex 
S-U 


e 


yana rate g ーー 


th "f$ Called “gene 


Scanned with CamScanner 


TT )- mao 
TERR 


OV. Ei 


`~ 


— —À 


peen i A aE a 

Tm )-2 の | -— 

mi Åi aM ) )-2m4 mi e ) = 
zi TS " 


| J 
ーーーーー テ ニブ 

(S) mili) =4 

at zi OY, 


ーー イー ルル ルツ — 


Ns ES DY 

K — in ©, re de^ 1 
ls me eh E a amd Gr)- -aT ーー の 4 
-« aeg 8^ and Bm ©, weh 
SCEN EKE. 
と / 


K 0% 


eet 


rapa S om. 9 d アニ y o 


Scanned with CamScanner 


(f!) 
f pauan 8 (9 Called General Ca kon の dynamics 
apres g の Alermbey/ Principle in fens of generalized 
ordinates, which is drue both fet “holonenntc 
“ana ub Molonomre _ Surient m EN 


7 generalized Coordinates AN > る の 6 


sa 


Ca and hence hec Variations Eh hs 
E 2 ave all independent» 

then _ according jo a a utt EL Nm nar EIT y 
ーzg G-effraet of EY on on と が s d F quain? 


piches. ーー » 


a or 7 a 
i le. Lo P- の | —. q = AE | 
— dto h ー 


t 4 (ar) -97 yor = Ge の M 


— 


La "9€ — DAN i MEM 
Euch € Called Lagranf 4 E TU ESL. 
W ini 


motion for a olenemic EAM 


——À — 
—— 
—_————— ere 


| 
pn 


arr ar t t 


alaa 


(pn Cet vast ve. quem 
~ Nok je that P ー ス comteyvadtve. Ta 


Y 


Q 
~N 
= 
E 
| 


_ Scanned with CamScanner 


| 


リー Ve = VC) ELE z (ds hetn Un 


y) Let “US 7 が 76ee | 
ーーーー エ ー た YV Coiled ag viat a 


H ーーーーーーーーーー0 
Il 2 Lo yr ENE, 
Ho 02$ H Aa | | 
iS OL = 9 

PC NEG 


oL _ wd - 
?9. Mh — m 


Thus Thus @ ard 1 の m in E et Ao 


ーー を (る 2 (T-V) 29. ーー 
j at 


4 


ü 
" 


1 


フス 7) (oT. ー ュ の ニュ ーー 
ーー ティ d) 0 05. 


Oin IE a . | 
2 dt OY, COTAN 
- "e$. zac. p X oL xi JLA 
dt OY 7? pat 
* ¢ 


Scanned with CamScanner 


Pee 2.008 , 2o 2 EG / S ーーー ーーーーーーーーーーーーーーーー 


Ht For Non hol lenamrC yc AM 


e he d Given namical $ | System F non- -ho nomie —— 


i | 
ot! [moves TET bject Jo the non L nsira —_ 


va bye dq, adi ce T 844 +48dt = 


? デ / 


RU ERE ーー 


L- = nrc 


us 07 nhoduce d アメ = = OT -dl a K 


KAO — a 


S= Bet 


p pont 
— vod done. in tema Sf 


M Lom iom 
fener alized 


mae ES ees ・ e 
fe 
KaR — 


LS 
a 
Scanned with CamScanner 


| Since LE AS —— - damian KLL, Tong 
l-€. \igtuat vM GZ nw dhereboe- St=o, dhen 、 B. 
-Aeda—inteqiQoble, Conclrainls Can wee. Ani whe 


ree 2. > Bt =s SA ms 2 G6 S 
i Pa 


I NI each. Ceu Saara S | by Qn unknown 
lE A A km We Geb 


_ Adding ai all These Concha d we Gay ーー 


IN e. Jet, 


U On As +), B+ X G) SY ES 
E ga EN 


m 


apona a 


C Te epu e E E 


・ 6q ー "5 are idepe pendent and rue Con 
R _ Lagrange Lr Qualtens の "d maion b 
| 8 Ru fum Linear Algebra as folla 


^t each GeMye/ of Sy on LHS (Œ 
“uation vanishes. 


| 


Scanned with CamScanner 


0 (91) 9). み - ノ か を ーーー 

| T ay 04, da f 

E 2 (2! - Or — Ís 7 Àj Ta ea D o 
a gt u^ A Ses 

phich i Called Lagrangian 77207753 グ jon of morton 

E fot‘ の non holnomic yeten ee 

F VA poton for の NN- 


ee 


n T 9 Qfeudve — M Ce 0. 


7 belang, Mie 
1 Tol Q conseLva Ave ZA DA 
3 um g, ee oy 4 JGEEI 3A. 3 

2% ae 


| T" we can write LE of P poton 7oy non- 
< To 

WS, 
F holonom iC Gon Cel vative System as た が の ルー 
ーー ニーーーーーーー ジ ゼー の > 


hy 月 


d (0L Y. und = 
dt wh 79. | J2 E 
2 oYKin fl Rale 4 ol 7 Appuumg 2 La gang ran y 


] 0 motion a 


Mep) Chaar, d 
EYE for Specify 7 ue the positron ef の クー 


dynamrca/ / Sgctem. E 
e KE EDZ. and LEN 
の Express ^ KE. TL At 


AES VO) _ in {Limes of ci general!’ E. 
etna tes q, ~ and “generalized V velou Hes Z- 


iep 2. [o fo find | the Generalized , ed, foreS Fs Fo) 


ee 


E ie aan 
| E yirtuad | work ・ /・ a3 - = E 0 C 


Scanned with CamScanner 


^a Suitable “Cet (ef generalized 


"T ーー ニーーーー ニー テー ニニ oo 
ンー デー テーブ" force Be Ying 


ーー 


“Tay holonomle E 
Q in, 


: H Z 6j. 
EOD AAA 
ae 
ay uu 
: — du pu és md 
i »777 2 Poe 
£eAA = 
ー and U^ K n. 
dl E cmd 
) の - ーー C ー ァ テッ ー ル a EM Ph JH ee 
wnn 
クウ 
> anda 


-~ 3 
feri E ^l partes wd 


ane | 
HHE. E 生 2 症 に 
[ En K E 
E Ki Ay» Hg 3 acted “por A A4 


derivable from € の potential function VO 2 


^ Chan that Lagrange 's Equations of 74 
“educe auch / fo Newton” and lam 


1 


ーー paret aeniei 1 
1 motion: BEEN | 
d ET 


i 


. The lagunpeu eua ]ron of motion 74 
の みみ の Q4 


THER E Wu" | 
From Lagrangian We Can wy te 


Scanned with CamScanner 


» A 
a? 
| N om 
— I e — = — - a a” m 
ーー i? HR i ! "V (QE _ 
ュー = d — AB J n 4 Ad E add 
ーーーーーーー ーーーーーーーーーーー oT ーー ーー bacs 
E. = j i a a 


RES LI _- er re Bo 


E 9 コ l " s a OREL t 
= ^ of ーー ( f Y C ew ton 
R ^ i c famil O 72? J ZA 

-* w 


WET a par ircle e moving ir の i a ~- 


Jug she henad far ea の の の 
sap 0 


y sorcitboa 46 , e el th e 


viag! displacements po TEH n 
aT work in terms of 4 rr ERN 


- 


af the generalized Cor C 


— — ——— 一 


ul- 

—— ——- "m 
Fom Sheria polat L Gordinaks, we Can 
write, ih 


Lem êr P CT 2 —AÀcot(: 


Scanned with CamScanner 


un WE oM 


a ux uU Sin i 2% = = 
2 


OX —À 6 560 Sin [ 
E UE x 
IL e eo zeo ON" = 
we hav$, 
ィ メー ァ oroo) 9=9%9 Qi 


— E C + £— 2* TE 
$x = DM キラッ Ty 5 


| end ame. この 
ul 7 


ーー-ーーーーーーーーー ヽ 
—— 


i S60 - ASG 
a Gammel ida eecq)£. 

Ee —————— 2 4 27 ¢ Loc dad 
| L ELE ee = ge. E を - x. 


E > = = Cinding) 6A A pror co 45i 


LU £z = = ^zo- REE], 一 — (ting) § © ; 
i he vinea work dane IS giver 4 


ュー Jd 


4 E $4. (foy Single pai 


Scanned with aoe 


pee 23 x(Szeecgcr A. Cot OPES T 
p Fy Sinosing s JEP Cos Cini £8 +A Sin OSG SF. の 
E ーー な ( Cer の EL - ery £6). E 


T 


r 


L 972 の ec の + TL Fy Sin OG - th LR sO) EA 64. Phot 


E + ( KACO + fy. A cos Sing — -Ẹ Asin) £ al 
+ (- た 4. Sing cing = Fy TNE yec の 5 の EE 


ee 


Es P59 1 EP NC 
E— in different Coordinate ee 


K 


Enar OT 


E, = LIT FEJ 3 


ーーーーー 一 
ue 


nne ノル と 


C D 4 が が の cy の 72 ki 


‘ j zZ 
E San’ aari Or j= dnd a Ns s NE RC 
E 35 デニ ゴ ギョ イア イク う ョ ーー 


£T Spherical Coorclinares や |- うー ニー 
i U G 


2 P E 
Ca "P As EX オオ Lang Po Jo 


ーー 
eas er O 
a 
—— 


Tor Pp T of meton EX 
pe nba Si ュー ンー 
Eeoa Lifes 
Fiat Pag be the Mm I 
— s py bob Of mas 4 a cat) 


= of the pordilan A 


Scanned with CamScanner 


! Ther “the | I E: 


lm ad ) ーー イー: 
U ur we Can anr, pol lab oreina , 
he X ー メニ 4cek の = = j Cd _ | JzA 


| | g= =4 Sind = Femne 
La ah mes 
E = — 0570) 6 05 2 f= o and Az = 


OO 


ard ij = ASH - + ACS 0 


— r er {= 


| > y= 0 cr の の — 


rla = ー ア 572 の ES Jotos 
ae RZ) 4080) ダー 


Sarai. EN 
Abw, the KE: of bob ye given bY 
eae = dmx Le. 


Oc — -—————á T LONS MD 
FKE LLP LO Eee (D 
1 the PE. of fhe bob is given as 


— À— 一 


ーー 


PE =V = MG MED —— 


= mg (à — - à) | 
| I arg) 
E. => HHR DIRE se) om 
ee tes LA Lagrangian n fanchon な < given | 
be L= = a | レー mM l) 
iiini S LEID 


Scanned with CamScanner 


By aA 
TE TET 3) and () fh 9000 CN L an 


a mation, We H NN 


aner 


K a (a) jt l9 一 一 
di 38 D 。 ーー 


ーー d (m8) Msn =e. — 


> 


_—_—_— 


—5 mig NG EL し ーーー 一 


ae 


F5 6 + (8 )smo =O | = 
ÁBb — 


whith x lagrange (で equa. Hon of meten 


——— an er 一 


i iwn by 


Scanned with CamScanner 


=imG 4 (À 448 44 apro 


| 
1 d (9- QL i ーー ニーー デ ーーー 
| at OY, oy. se 
Ü Ler バー ane | 
| As ( < J-3- =o ——— Ul 
[at i” me EN 
| for Co PEE BEEN 
| a (2). 2L —G a OS 
L gt 8! 28 

fr 4-3 . im. gr 


| - —— | 


| 0b .— Iw ALÓ +ALL GUE )— 2V 
M 3 — 


の ん 
| K = mà(8- mpg | 一 2 レ 
re OL. _ 


————— eg 


| 
Scanned with CamScanner 


24 


c T 7 E — 
2 の 1 の (47coeeeg ず ノー- = 


= fmt) = mé 00 


| 


| | — -— 
ees TRE = =a m" 
DE - 


| 


| ) we have ーー 
P 
Po. d (mi) - = — m - ETU d TT 0 


ーー ニーーーーーー ——— 


6> Ka )) F DV =O. 4 
ae: 


"jer are required &, eat prong- U pe 
ee" ie oly EE? " 
Hra i at one. end | of. a 1 emp 
whith passes ovel a a fired A frichonbess 
pully. At (the. olhe enad $ 
C cum? there Te a non RRC paly 
A mass M, “Sey Which h Here, Y の 


Eea ary Carrying の masses: m ra ^ ME 


Scanned with CamScanner 


—— 


ü | 
ーー テ る タク of phe E 
Lagrangian d) E U 


"で HE The ! 


ー の @ Find he "acea: fron Li 
"SR 


^. Col ition: 


| _ 
(し よん 9 の な 
っ be. the の diare 


e 


“of masses mM 
| and th, respective pect veg | 
| below 75€ centre l 1 ー 
18 of he fixed 
ul - Let X 
IR and x. be he SN 
Tiranes of - MEM M 
~ masses mi and MM 
respect vel He ーー Eg. n ——É 
| Cm Bill e pally _ M, NIS _ 
HH Shown in the he adjoining L gale: 3 


|- 


] Since the の の are T m Length 


ーー 一 
aem aad ani cm 
- 


i 


[perefore, ” l B k 
z ルナ ん テロ (Qu) ーー デデデ O 
a 


カナ る = b Ge の 
[hen hen by y deer wrt C, we p 
X, * vx デー の -@ 


Scanned with CamScanner 


Gi) 7 ; T | 

の xe 

Fe gr? “vel leche ae ~ が の ii J 
の A Mi pe 


4 slowly of M. = = ぇ =ー ル wi 
Eu ax の = Al 
f ve loci ae m = d (ax) 


+- E! AF 2; (Ai P TAM 


ae 


Br 一 1 My P E h M Xi + 

- M a 
Eu a A i) FO. 
EM — o ET d und 
SENECTUTE ERR pL mL. 
F T > 


eo ュー デー 
wi X, XJ 
— - Xp "E! i; tt +L om x m i + 74 lmpu rmx e ーーーー 一 一 


ーー 
T (MM ri tema) d, + Cm men 


i m の 


Mie eal PE で | Ake Spsiem mead frm — 


Scanned with CamScanner 


— 


"m get (S$ U imm 
a pu gs t 


iS ME. | 

A HN — -m ġo +” +m 7 - 
| I[— — — =¢ Mif ea Mg - -mif- god: eee 
I pe 3 Cm. ナグ ん DE U -Mai iei 


PESA i wu i 19T ÖT, A 
ラリ ニー Mı LM mtm) | e m 


Mr narmi) ーー の 


. the Tlagrangian funclion VS given e 
|] L-1-Y MERE. 
i rr eM (MM my - M) ham m) X, T eh (rim 
ft. (am) 3; 3 My M, mi xa.) 
aL -tüOm =m.) + §( Ma +m, bd 
x o4 TLN, Sa, E A 


Scanned with CamScanner 


à 


atmam) >O 000007 


ーー ツー ~ ーーー ——— , 


p- — = (Mie, ba d:e) m) X pm mx 


IO o | 
gL = Mm) X 4c MAMA —? [NEN 
1 


「 - 


タダ ーー 


QU | 
NE ^ 
A Lagrange aua lion T madan 0 | 


TT 


l anil XU MGE RS L os ~~ ee ee ^ 
B= =H. TN .( 9 )- e (2L so = To“ 
OX, E NEN = 


Ei i G implies s thot pw | 


a a —— HÀ 


(Mi Wh tah mim). A sd 4 m Dh LU NEU ©, | 


| E Mi =Ma TE 4.01]. £O. て 


Ka o © ime het oy 
R e 30] 
D» oh + A 40 9 ーーー ゴ 
f)» ( A X. 40 x に こし て: (っ aó ーー 
E ig, we ec MEME 


o» m E. 
B p L. uo H L 


AG- M NT CUN Mal i e eot agite err 


L ANQ nn A Ee OET 
Scanned with CamScanner 


a rn 


— m Ec ATH 
poe Xu xm 


ae 


NSD = (My alot 


gd TR | 
| O (Miah) Gm emis) 2 mime ーーーー 
1 he acceliaton of M from Squat 


we Can wite 


n) Ommam) — 3 lym m 
(m 39) AY mm i 0. 


. a HW 7 a pw E. 
Lo «XP eu 


— 


G. 


B. 


Scanned with CamScanner 


i | 

ーー | 

ーー ジー aone ーーーーーー ーーーー ニ ニニ ニー ニーー ニ ーー | 
M l) C 


a | 


yyative | 
"TD of mass “yy” moves In a Conserva b 
D n) 


jt UE Find the equation of matron 
の 0 gi Gordinales の A グー + TE 


on. 
LM p» recangulay ¢ and reia al 
C 


dinates AK given LA ーー ィ ーー 
L Jap た な プッ 2 =z。 | ニーーーーー 
oe “Jota E -F. th given by rM 


E< l art + "EHE 
AREF Tuo) (of 7d $4 fet «pi 


Le gla — 


カブ ET "E Hi auccm 
"me hE 2 ven S Af E sx 


la VORSZ)" . Es 
= he. Lagrangian an punchon ' Ton の 7 given E 


wi ae ds /et ニー 
p Lc PTE = viz = 
Kar Eno sy AM 


Scanned with CamScanner 


Oe 710 jion ; are EZ D 


や 6 ü 
= ap one. p = we 


"A o0 3 
ad / 9 と m ET - 
| ar Gr y iP - — | 
E a ーー = pin EM 
srir tiny p ty = 2 ーーーー 


phen "E drm の の and ¢ 
pees o UP 


1 M AM ー ザ の aan ER 
Eos of —_ 


Eh PEU aE ote . 
タダ の る =. hu eec 


Scanned with CamScanner 


37 


| ains ーー 
c: ed masses M -»] Land. Wh, =m ane 


x "UL 


- inp aie ahaha are ed — 
| 2 pr Te of akan 9 the MHLE: 


E E 
5 jacements of KI de | 2 —————— 


ーー eae eee s 


| | 
— Cime A AD mz 


PU の 


Ea 


| E: t. テー 
Erre irse n 
| Lini っ 

e P I s 


| LMK (c d 
; finc zA 2 E rà 3 of Springs s 7 AF I PG € and QE 

“of Fig ave numerically equat To X fo x, G-A ーー 
and 7, 7% の ec が Me の 7 the IE PE 4 phe e System 


〆 given a 


—Ó — a 


| Vedat hk O E24 qo Duft 


G 


———— 
aT a 


Scanned with CamScanner 


—— 
an is 


X —€—— っ 痢 
Sak (=n = he 


DX 
vale Equations ej m. malin aveg 


ao a ee 


| eee — aL SO e. 
ia T 


— — b 


| 


ー ラ WW KR RY werd 


^ad f val ERAN 


an 2 た < IT 
ーー 


S (mi) K AX — o 


| 
Bii | i 


Scanned with CamScanner 


E E 
mA, - ー -K «Qu E U O ーー —— a. 


2 d 


: 773 «utr the x: cal ago 


~ 


Ñ ao v - 
ーー ンー ツー | 


ar A p d 


: = 
a: ER ` for non ee と 
| Et ーーー 
p ma Of?: l i an 


"me Laglange rage LC Ix af "moron. Ur a 


Bre a b mu 
p^ nonl E Sytem 1¢ given Low E 


EI 27 ) ーー ol = Zg, +M Asi. "yw EE 
2 MESA gu E ETT 
Epiro tt We Lagiange matipi Mic E 
code の with 1 ihe G ains Jores ading 

gutem - 1 Thad we の g7 の 2726 > he Lagrange? 


———2 
———— 


‘on が 
lhe 2 pe aye essential ja Faking “inte acou 


ke effect の Constraint au forces wel, Ge 
finding these forces KZ Qd f 


— — ——— —— — MÀ ——— 


] Question 53 2.008, bz od K 
LA paride of mass m" m oves unde the 


: influence 0 ga on on the me Surface 
L5 か The. Ee L lora of YeVatlut'9p 


Xu = NT which To ascumed fy frictenles. 
Obtain the quatiors 9 2 mokon 。 


a a ann 


E Solution. | 
E "P, ys KS 1 e” the arian of bn 


Scanned with CamScanner 


の sep Pst: yz) 


whith m gmae mde yi 


-máz d 
7. 4L ; OF =0 1 9L --mi 
イガ UT TE 

Fr と mf mg 


af 2m 
are) given Zen Hat the pey が C7 を こう rile 


EFC ve 9 Cor y umb メリ = ata E 


MÀ 


QL =m 


"cal Cao rune 


— (44,2) Gomes ort ナ do be 


Scanned with CamScanner 


4 
D 


ET (of DE B ang) cao "— À—ÁA 
- ライ = az ーー as mse a 
E. f E a Z = っ e ーー —— 


quac Ss TUR OL —5^ E3 given e 


g AP i = ke 


"S PS t0-$0 4 C2) 0 
F MnP +h + Ay c2 =o a 


C where 

E | 4o・4 . . u 
Ba, —2f5^724 =o ; 2。, ニー の 

NE ^ 7 o 5 7^ ーー で 
dhe Lagrange <quahong E af oN 


A pon Palonemuc conserva hve E lem aye 


d (2+ 2 た p 
E ip. o =) XA: いる O 
EC 97 


ARE SEAE NEN NEN NER 
Lp one Consiiaint © veduces 790 
d(9LY 9L -NA e (€) ae 
ELL 9i Aet HENECA won Ne 
S A A E E SE AE E E EÀ 
fof 621 ーー 
ee (22 jt TM Xen An EU S 


t 29 5 99 


EZ 7 OO Nc à 


Eai T E XS. 
= S mp mpg =a SD 


Scanned with CamScanner 


C = constant — ——35 & G 


L=3 a ee | 


= の と ン ) -2h ー AL Pa S 
di d$ 29 : 


= TR 3L LAC EL 


—— — 


Ks この を 
S (mz) ー と の の = = — ec 


—— —— 


CP mz イグ ニー ルル の —5 の 


ーーーーーーー ーーーーーーーーーーーー e —  — aaa 


[hus Lagrange’ RR is maj 


MEER CER: «ee 
ーーーーーーーーー —À œ ーー 一 


| a im アー クア / の =A if 
— mPp = = Con tant me 
mz cU = Mos 7 3 


will が e ・ nta d D 
Sn AP At = Que =o 
- O CI e rae 


inan a 


—— — 


^ 
Scanned with CamScanner 


| oat 26/5 jron equa ont pont D A 
Luc »ma f ron. | L a ー S | 
Em- = on ROM | 
| bte ell 2 Ure nu 


/ 
4 


t n 

ーー ョ アー T ome 

7 の / -+ Iy l 2] Pes ae’ oe S - —S W ' — ss 
M ji -— œ oy, me L- ii 
eee, 
t "n b ーー ーー ババ リル 777 
7 Mids K given PU sse ー の page!) 

ーーー 


| mot a, (Oy) & Vs 


shi 
$, K2 N "m T n 

— 6... —l anc C ( 9c QAC X ae ) Es LAS 
Me ーーー E X ere 


T E homogeneot 
C 


: op equation Y NE LE Wer m 


E 25 NE 
に on of の deg yee い Pars C n Lr Ea 


TOA d. 2 À d. "zÀ q = ALS em, 
9 BS to "ud ers が LUE m E p 


J GO T UP 
} On の / a e 
2 nara sae ーー 2. 26, MB 
21, 77 n 


, rere 
Ban 7 — 


| ns of molon for — 
Q wp Lagrange s Equa korns Y m 
() One dimension (2) fWO Amenennal —— 


dicic npn 
nd © thve three dimensional haymontc | oscillate” 


E dat, en 
0 ihe KE. of one Ee hormoruc. 


 OSCillatoY IX / = E tmx 


Scanned with CamScanner 


LC 
Sp. 


e me 


alt equation Da | 


t. [he ihe Lagnfe t cte 
= S gL) 9 と 2a d (mi) KX 
|[— 43^ 0 GE MEME 


| 
| 

| m + ナメ 三 の UU 
7 Te ん と と ダメ UNO mentione. | fe 


L Ka の 24 zat A Ç な L 


ーー mtg) 


ーーーーー- -、 


— 


| fhe PE N "7 o dimensional pem 
L が yz dax? KA) 
EX. a» m 
1 LEKV zw] —. (kx T 
mx ) DL ーー my o 


— 


——O ^ | 
Phd VIR x = Ky 


Scanned with CamScanner 


ん の 


m The lagi gee qua tions as ーーーーーーー-ーーーー-- ee 
TE ラ m + Kx-c u 4 
2 2s 


The KE and FE of H dree di dimensional 
-huneuc oscilado are 


ーー 一 ーー~ 


je Lagan (Ut a 
! L- リー ソ rt サイ ax + ed TRS 
Ld 1 ラレー mz 
20 DŻ 
E 

E =K oi j^ he ミー リラク sess 
The Lagrange Sqn <a 4 are. 


—— — 
— — - —— 
ーー —— 
—— — 


Scanned with CamScanner 


"n Fina L CA ん (2) sen 
Le, P " di um ーー を ーー 

Du $ LA tLel eese] 
Hep pube ピーーー ん 
B^ Calu Hen 


I n) ) and ML, FH enne 


€ turni 
: the E Eat 
chs E. n: MASSES m; r Ma Kal 


es 4, L epec が te が 
n the KE a. aye giver A 


x L "ma ET Eo: mcm o — 2 


- 
て / 


— 
I 


MEL E EN 
=Im ts て も リド ーー 
p E W-hfntf) A 


za En Q6, +h Gt. 
EAM = = len, +h Sind. 


T -f Sine: O 5 | の ae L @ の 9 
i = inga - 1 L RE 


€——— MÀ 


Ns E aq 

h Eu — Í, の の の の LE OS G8 / vy: 
-and k +t = Fg £1 $in& Q HEI 9.) f, m 
と L EIT | 


| es =f Sing, 6 . S +), Sind, M -tA 0 


TTE: +L Sb, ox +£ ^ s BLS, +) 


— 


Sing 
b Coco c 


= -Y8, EA 8, 300, ( cox (£9, RI | 
* f- 


Scanned with CamScanner 


(i1) 


qi ` U S » +IP D, (94 0 — 6 6, Or. | Jj 


jj? 7=3 m » d D6, Fa Cai (6h 6) 6, 8)" 
Phe olal KEA 2 by 。 
le 。 lll, E L m C U P uf WA tal AEN 


E 7 olal PE oh he Syste is” Given 7e な 2 人 


L = — mg O) ml の の ナム みのる) — 
E LEM: C^ 


T "i Z 一 imd À, EM mí (2, Q, a ÑL ad 
E hod -O, 719 T9 4mififi To NN 
en Mais ナム CosO,) - 


DL - mil B, tm By rient 006. 
E 
E- ul esed 

OL TIE —6,)6, 9, LDL Sine] - — a 

E — | mh Sind ic Aa 

= mai D Cin(O, ー 必 / B) め 一 (m +: + Wa) G41 SiN, ah Sing 

(dn 
= m 6 Q, m hb. EH 
L. 


ea ile Sin GAG, 8. mh 
CP, 


— — — aa 


ES —À—— — TT e Y ra — —— ーー — —— 


Scanned with CamScanner 


9, 4m). nm Cos (B 1-8.) L 
Pah acto bt. mgh an. 


"adl, Fm bs (OB. = tt 
「ー . (8 -6)9 - mf (7 レ XI 


— rrr 
re m e 


E TNNT と 
E ees 人 


D: 


— mf Sin (6-61) (8) EGE mom 


Tan 8 Sing =o Ia [ 
M er — a 


À 
— 


| > ALE S306) EICO — fl etnto zy m | 
+ lern (018.6, 0. 42.8 Cini =o 


j 
es dl 
Scanned: with CamScanner 


(49) 
mp (Yr bs 


p" nm 
mte 4m atr -0.)0, — 
の / À / 
à, 4m gh ont =e 


Te の ) dj -mp アク (の - fu) fi 


| E +f (o: LH — 16) -— TE 
f Zat - 7A) dA, + J ore ーー 
ie Jep Pere RATI: . 

z Jord * E. の 


LT Cin (B1 - - の / 


\ K < 
N 
A い * 0 (2. E 


Jem D ven ON 733 
ee T II nA quy 
a Tease 
A zl ps ユル zm a+ hth) ote œx 
Xe 
Frans x — p V dine 
E ^ d- (nd, ーー ーー 
4-4 4l nO) 4217 


fe cas th 0 j ルー ピー 


3, 2] Sin th £86,777 


7 Fh = = Cl ose et TAN 65) 。 
| (4 Gin th Sin Cin, PM d m 


—À e —— 


(m 05 i 
4 = ー 一 "n Em A 5 E SE 


. nm 21846, ユエ の: 6 L A ae 
p= AL 


— ーー ニー ニー デー マー 


a—— ーー 
“a —À 一 
— 9 


に ュー ニー ニーーー デ < の , 
Scanned with CamScanner 


—— T 


J, + オル ^ T 618,5. C£ GS 
ヒー Kd (0 HET zt ^ B ; 
i の の — 
| 1 一 どす Sind) な ん EA - nÓ 6703536 6,6, 
= “alhs Gin FTP Sher 27 A Ee 


Ri adi hz ZE E Oh Í, TE て er@。6 
7 or B. 2 1s er の Gc - 2] C502. 


+ » X: Gs し Me 


| Wu Wa ue - + hs (050) OS (の? ( 2 Gi G a i 


LR npe >U (Sink Sin 


TUS の.) 6, + + pts , (Sindy Sins 


——- Gener RR I 
— — À—M— ae: 


| +650, 2503) 6, È, + abs Sin, ind, Sin Qs 


te Gs $0;) by be 


し = L 1 $08: A. 6, + - 24. Ces( 0, dK 
T +9918, Cos Cos (6 — -63) ST aU P 


ETT pm (lr E 


ANG ~6,) 6, 6, P / mns 
MER t > 


—— ae P 


EN DECENIOS 


E  :* 計 42415 43 S(O, — .- 03) 6, 7.3 a Leer 
ーー 


Scanned with CamScanner 


($7) | 
» , | 4 
E ln] 4m, Tn k wh mes odi 
L 2 | DO Lom in f, 0, Tm / P | 


T1 Tu |n - OME) 4 4, t uet 5,6, 6; 
SEVERI ) 0, Oy 

Phe dela PE up tho ojien r6 given bf 

3 y= wœ "m 30058, . 7) gc fi Co O f, (e Op) — 

| x mg C N os c! a SÒ - イ tB M BEEN 


— E g e ra 


g -mgh 4. の - ーー -m TR Gió m. pa COLO 
— mifi Cosy — m; VINOS - mp 0D 


F glon (on) C086) gl (om, tm GI 


| — ZT (o cord の 。 NM. HE TEE 
ihe aat S o aza 


| E- 7 e 1 (memm) 83 L (m+m)) 


timh 6. + "aa mum mns 4m ) CoS aha i 


~~ ー ニ ーーーーーーーーーー 一 


| Am f, の ; CoS (Or - e 03) 8,03 の mats. 5 (6 0,6 
- 1f mir m. +3) C OG VETIA (mi TS ns) Cos. ) cord, 


ETITA TE E- 


EC a anad lR ad Omm) stent 
! RC INNEN LEE TERCERA 36 
6. +m li 105 Cos (Or— s E ae 


Scanned with CamScanner 


+, DOL 
L2] 


X Lam) S Si 
as lloro vem E 
"QE ln EE, XA nm |l SH 2 — Oa) TF 
om mils 0, cest TAL EM S 
CL ph (mams 
2 — mhh EID 63) 6 6 6; Ec Jit dq 


ies — gh a mat). Sing L 


i E Cin(fj - Wr be = = ma hs. £in 6 Ed 


the Lagrange: « equa ions Qe 7 

n d -d(3L). — dL UM ek os "X4 , 

d" di 9$, EN | 

ped linca ra ES) p (mam; ) or の 
dt «ms ids Cos (i= 02) 6, | +h Om cam) 
Sin(Qi-O2) Q, 6, + mi 23 Sin (€) —&) 0, Oy Q; 


A 


ーー 


E T IY p. + 9, (mm) Gs O- 


in Mi (8-8,) $m m3) em (6, _0。) 8 
I HAL | 


_ Scanned with CamScanner 


| 
Lio IIU (mm +m) snazno -— E 


P mE 
; L 29, mc 


———— 


A | 3 
ET (mem) Ox + Ady rtn) s eh ev d 


> 


El. nal 0, Co5(O, 0) B, ] 2 bm we の 人 あの 


ーー 


(mams) A Sin (6 0) d, d. + meer mt 


Eom) Oy xn em) Oe 
3 — lh (miama) (0 —$, ) Si (£ -6))6, + | 

ml hs Cos (0,63) 83 — ma ty (C2 — 83) 4 
Gin (0, —O;) の tham Cin Or Os) Ox bs 


ーーーーーーーーーーーーーーーー~ー~ 


4 == 
EL y —dlL =o. | 
pdt 70 765 PP Po 


ーー 


Ed に の Amalka LGs E. 
Ed 30.0, Ces(&i 6336] ER A 


6,0, — mz 0.0, Sin (@ー@ C, Or +19.: Sint =o | 


Dink, & amb oi Hy) 6m LB Orb 
| Cin L Ñ, —6,)02 +a 0 3 C95 LE | Loh, ーーー 
E MUM, (Éi — G3) SA 7931€, —m DGT 


GG. —nm ds in (Qs Bs mgl Si neizc 


Scanned with CamScanner 


ーー 


Ques (on fs | askin 
Set up the the Lagrange equa ron 4 229 


br a paviicle. of mas m p fret ; 
| unfom gravida Viatonal f! jelet" 


galor. | "2 


~The ん Eand PE ・ O y particle of mass 


wy falling Es yee7 ina a nf P 
Parana field a a 7 の 


| [he The Lagrangian i d. L= LzT-V ba m 


p mE mz. | NIS 
9b = WA Zo oin oL = -m .. — 


qu pr の 1 
Jhus the “Lagrange 7 Salan ’ TEM A 
P | |— OL zo 


i Called envtraintc. — 
Ps y Hobnomic nsis: Jhe Con constraints N ) 


n—  — —— ] 


Cxpressy'b| e. in He. form of Fn, 9 いい 
+) id, 


Scanned with CamScanner 


E 


A 


| 
Le called Pon helenonire Gahran 


f partite placed on the み グ 2ce of a Sphere な クー が 
Hi) Gas molecales in 2 spherical Gland $ __ 


EL uu ん な の cher example of Won- H: Ont 


ーー ニーーーーーー ーー — — 


| aw2 from à poten jal function V, then the 


Errani TION PU ee ppm 
Sistem D Called Conservative, otherwise ir S 
| aad CANSOS etn ugue ギーーーーーーー 


non Gan eT Va 71 VC 


ee 


et ーー ンー 


—— my sg 
Scanned with CamScanner 


1 Symbol iz ed. by H, IS def 


The Hamiltonian, 7 イ ーー l 
U Aed MÀ À - > 
E in tams Y the Lagrangian pee ot J 


EDEA Tina i 
a=] 


~~ 


| l T 
Fr and musi be expressed aca funciron A な 
BL ——À8— 1 ze»evalized momenta 
P ordinates T anc generalized 7 


a funchion A Can be writen t 
EL.— LÁ — Ut, 


TE 
Fis ako called the Hamiltonan Y 


x Syster. EM 


B a os 
: D Hamrldon ran Equations ‘ol 


if Thé” egua Hons fo E er EN 
EB —— pe: M. 


lE uo Vu oo 


va NC 
*- Py 


キー 


Lo 
p ary 
- 
2 
1 


Q ーー - 
LES R c e 
ーー py s 
Peu < = 
1 " 
4" レム 


ーーーー 


Hamiltonian for Conserve: five Gi 

| Jj he System Is Con£eYva Hve men : 
Hamrlleruan H of Me Yten iS 

CHEPAV me 

F— et Tz KE d the Quem 


— — 
NENNEN UNUM RS S 


p em 


" 
Ly 


pp FR 


guamsssec npn mede ud 


Scanned with CamScanner 


| | 


E jan Cen, / du bro), Space: 
ple Compnig® が the Space ofo n Jenerahizeot 


(pt dinates 


TET TES 


^ C Quafron 4 ace] Phase £ cE a 


s ti tt — 


E eiue ponk ic I by bj. the an 
| p. 


i ca lled a an TER  phasespace or Nm 


| 
| 
| 


- Pj t phase Space. — 


r—€^O(—— € Bo MÀ À— BÓ! 


“Find the generalized momenta ! d ae gf 

E rectangular ordinates E 

ES FQ Glinder'cal 。 Coordinates . 

9 B cal Coordinat anes 
Eozen. -— 


eel 


—— € L 


e» cylindrical ca Coord A 3 Fhe Ug fe 


Scanned with CamScanner 


DL = 
— wá R7 Paris he 2 の 2 の の 


|) herrca 
LU : (en E Q ET 294... — VA, る の. 


ーーー 一 


v TH ae Ae. 2L C dene 


1 La Z, 
ok 7 uy 
| IN XXL. je pated If Ai mia E 
1 aA di T at PET リン ニーーーーー p= 
m= 5 L =/- -y EE BENE 


ーー と ラル の に し こっ こう e 
NEWS -L e H H HC. 


〆ー/ 


u edion te ——— eee: 
x US Hamlleuwan H= | 


h LÀ 
L E Qc a function of <=! the the wot 
23 and momenta / ・ Prove Hamilton” 


LL eS cd en aai 
SS 


SETS i N 
ーー : = < =. OH = ET 
ERR oy . OP, 


Scanned with CamScanner 


7 "ud 


1 H derr not anda 
『 jhe 
E 


1. 
the variable TRI, 


Hemiblonian; hia Auc 


po dM Ld 0 07 


L LER, > belay 
Eu = S 
| 5 LRI, 2%, Loi) = $2 Pe, EXE 


19 JE ZF et カー M 
[208 +h SPR) 一 


97) (E 8 7 TELNTES a TE な ia 
k Lafange T egua foy) x EK. AA B 


———— —————— —M——— 


d (9 )— IL 2.6 (p) — 2 t 
— 前 


(9L gay, Ee) 
DY, 


A= e 9 


aes ——— — 


pe ーー 3%). ー 
at cM 
の =/ 


(9 CY, SP = Pb 5%) ——? ES. MED 


Scanned with CamScanner 


1 
D on rage P G T 
OP, 


A= | 


Com AY mf Tog and € p e, 7 
2 ct WOPR E 


i i jonian UA | 


U- H2) RA -L kek) 2 H= HG 
E Taxing” “the differendiad. oh H, we have, 
dh = d hi. Lo ) 


ーー2) ん ね cd —dL(65,, K 


al ーー | 


— 3 2 S 


a —— : - 
ーーー — M — —— 


| 1 ーー | — 
に 1 の J^ e nl T ea | 

ON 09, Z | 
| S r^ 


. = | 
Scanned with CamScanner 


4 
l @ 


ピニン . No | » 
TES hat +4, dp, !- 2L. , Ln TS - の と 


E a= | 2 — 
e rer i pove d 
n] D =h and DL = p, in ae 5, 
vei ne id ユーーー-ー 


m His Ha Rate 


A (9. dp. d UE w) - 
| a 


| 


ーー 
A= 


4 dub "T HC, XM l - 
H d ) っ 6 
カー) [98 FEZJ EM 42H 
gx sat... Ope z ee 


|. ーー ラー "TE ING Or Wwe g m3 NE 
marng € Ra OH dy A He 
PELLI de wart TR 


D TENE = EL pom PER —9t^7$ 


s fois ef meri 
tae Tagar uations Y ML 


" Question QE Vn. | 
ガル We Hamibrenton H Tg fe “independent of 7 G 


pli cile» prove “that. dd a 
explatld; ーー 


Eo constar 
Li ET “to the total EL Lg mES 


Scanned with CamScanner 


enl Mixte NL 


ay = peta 


ov HE Tra 
ーー DE R (ee Ç 


a —  —À 
ーー 


vid ーー ター 2L e. 


| D | Ems i ez m 22 dt 
5 if ーー 


[| sen. a ) GREK- WA hd 
poo s 


PG AED 


i = WT = RARE: c 
L | の the Lapamfian is “given RE 


T Ll V 
ke mienia do ~~ 


2 
Scanned with CamScanner 


lnn ARE Baia 


— 


pon" > TELO 


2] 7 #1 gY - 
fen d =) Gig: < ) KA d — LE 
UTE mne 


hj homogeneous : 4 の LE 


; Euler's fico MM 


Scanned with CamScanner 


| aiie. ED gem 
[A oi. fot. amt Jona : Egua 


y H RR 


NET E 


— 


T “of he He teru L 

FEE Bist を ーー H Pe Pa 
the ET AA E lw E 
PE. e P yom ne TOE f 
y “Hamiltoian — H ー DE Pu Ae 


1 
NEN 


L aat aua (ef me 6 の 767 
| nu m ung OH g and 9 OH . HY d 
E or 2 ん 

- Special C 

n HEME ne H dea not の 


F ルオ igo WGhü Goe we) A 


Scanned with a 


"NN 


e TEM 
Ton í L pre ced as fal E 


| Find KE and P I 58 get アガ テ バレ 
Ee Introduce 7 Px = = oH pu express u 
rq, m 1 fn terms of p, 


Gpl: ERRA Tir Hand dme wale 


—_— 


tnd h Hamiltonian uation. 


gedena 


pf particle moves in in the メア ay ae a Te 
| influence ea a Central f force. e depending. ony 
“on is distare from the の の の | 
plum egua Hons Ld mopon 
Y the Gite 
| Solution: 


———— 


ーーー- ————— — ae À—— ーーーーーーーーーーーーーーー M— À—— ——— M — — MÀ ———— — —— 


ーッ > の ; アニ VC" T ISI 


—IEMERERCUNNE AR omen] e 
[^75 "2 448) ; | V — VA) RT 
E [he Lagrangian of Je Llc りき 


Dod ial cod HED M ー ーーーーーーーー ee e ~ 


Scanned with CamScanner 


と | Y 
WO o. Er l A Pel +) 


m me ^m > ms 


Pa Vo N 
: K m an 
ym 


iE っ re. S | 

Forel java) — 

| - m má. | 
TRACES NE — 
Now WE find Hamiltonian tgua jon! 


| hn pum? ガー が ot 


pd 
— ——  Á— M ÀM——— Bag —s—X 


IET 
——À.zi,*, -8,h -p hak 


Scanned with CamScanner 


N E 2) 
ッッ 1 T rA, 
©/ i ra < e 
DH — -p | Tř 2 
4 グ -— has P > JO 月 _ p ご = 
gh N Bara mcm 
r €— J 2 X K 
)H — G - aa m 1 
b ーー 一 = y 7 ol — ar 
p ap e MN 4 ラー デー ツ ド 
ン d OP, : く ソ ツマ 
oS No 
b M ーー っ eig i rA デー 
| U) aa F uu o1] . 3 a 
a A. e ptas. S -p x そっ 
93 aa f ee 
| QC , と マ 
ーーーー ニ ーーーーーー る 
T t 。 : * デブ ヘー ン ES 
[ pet 6/// - n—-— 
e op b e 
Eat EU 


Fo mf o8 P 
E 9 H T h — A (7 daut の / | 
H m HN 
E oh = Pp — 、( L Yom 2) 
| oj UM BEEN N- m A 
Quec]íen 4: [eT | b 


7 Tad a necessary C rie on foy ば = Eo. jd 


ー be an exhenun IS LII ー E 


Kar oo 00 を 


, 


E 


TD 
makes = ig 779X an = 


| Scanned with CamScanner 


L a a, 2 の ) 
ye € 5 pront 7 ad IAS. 


IT Ve 1h Yo uj Aue eee 


| oum yo oea 
1 de 10 T a 
"E (6) NEM T HER 

| d l 
o S AF dy — d 7121 ーー: 
L A50 — 9 ニー ター 


LUE ER "EE 20) —À ur MON 
ie va of I je fe LU 
€ va S ーーー 


^ dE E ven bf, we - — — | 

— ez H Áo ri 
| » | 

Differentiating» の wer nt Er P —— 


ndx — H 


| 


L 
e am 


71 
T. 


"y dH g d TERE 
| dé déa ji 
| = Leibnitz nue E differentiation Eu. 


/ QS 
| ‘Sign i dé given 
ART = $0492, (09 I Aer 


alnan 


ーー ゴメ 


Dr 7x | . ĝa) 上 
[S —4$8—————— 7 


*. Applying た 0 を of diff. uncley integral id 
Ta One GF っ 


NC NT TO) OF Faby) b, y d AES 


TX NECI dx 7" "penat ZT 
| dé A 


| 


~~ 


Scanned with CamScanner 


の 


Lat Fte | 
アー 4 の の の — Ea 


"ug d= qe , 


" IR 7 の = ike 
p d af x wy u oF = tei 
- a S ~ EIS i 
Í T 20 OF ぅ Dy "mer independ 
K SA aa 
2 LUI = OF ay "ns aan nn 
C LLL 9 o» "ow a. - n 
"S Ow Cad and Gurt f we gee, 
「 z! ado oy _ ae MCN 
ァ ンー ーー ーー ニー ヘー" _ au 


— | 
RUE d or nr に (の 


CN peii 


"2 
=, uu pid — + 


<T OF 2 7 うた E | 


ーーーーーーーーーーーーー ———— —— —— — — C ——— ———— — ーー ーー 


P .— -~ LE L 2) LZ 


———— 


where jp 77 2 OF P and | i Ty "Fon 
Q E 


Mw I ge by paris we e feb 。 


————— 


ーーーーーーーーー… — — x 


E orf di i ape De 


——— 


ROTE SEE EST! (F 3d jdt å GRT e | 


AX OY 


um EN Boa 
Scanned with CamScanner 


| — 7 a Aa j 
| sree k Na 


s a E de MUR SN 


A ion G x 
aging @ Gator mt ST ^ 
d OF 
1 の の [yo ak = -fi CCS F dx ! 
LE 4 
| JE- d (F 17 の dx | で 
> E RW 


] dE Go 9 | 
|^ Fer an € eiua neceKard Gnd] 


o —Ó—— ———— À——— — — ——. 


[——— E Kac 


os dina 4 E Ejaz 


Ot 4 


— 


M 
i. 


L Sine I E の の か ダァ IFO | 
NEXU E. NE 


| e d (PEE ーー テー 

X ow E] E t ent 
whi I ü 

に ‘lled "E, E ud 

_ が が "LM Fuere < = Lag me 


Erna | 


——— ——— 
in w^ d 


Scanned with CamScanner 


Y 


・ 2 13 2c77 2 の 5 x1, 
ilon’ c Principle Slates” jhat jo 3  ouncitvadive 


ES E he y mol Ton Kd the quier from 


eee À— MÀ Á—— — 
unt ーー 


pe ca a palh fer which The ‘Vine Taiga — 0 
| [ Lt) dt has an inne oh” 
a I* Xs called. action integral PN 
Tru d n ‘Gan be 


pted as L 


L Thee Kk the VawaWon er "NN 


a 
—— — ————— 


| oclo Se 2012, Dell 


U 
7 TID c Hamilton's の が 9 の と [rmn の Pe Penta s 
r nina, j2- State and Mové th Hamil mo PR し 


a E 


| “is oO the Je mokon bi "TE E :5 


TE S d : の の 4/ Wee 
“matters Mi, (=a oN: ‘Leb At A 


[te pasion vro vecio, Veloaly 2 and acce aud accelration < "E 
€ dh F dh 77 の 6 f 7 de, E t He < Ta “applied force forces 


lal e JE 
ABT HA "dynamic 

E lhen the die fundamen! J uae LIS ia 

| expressing p Alembert S Uu principle for fo 

E open 2 — 


- : 7 ! 
E: 7 Un ビー) 6 が = zo croce 


—— 


Scanned with CamScanner 


i s ki equation [o 


eon lr 
ad ie 4" 


I" N b 
| (ーーー eo N ーー d. 

» un eniten mm — ラ > > J d 
M | be ot T — = 2 AL a a y mi 4; t 


| 

| 
A 
Le 
Y 


1 I—— S i Dak In 
M ー — 


| 9 MA 
| N a A T" 24 
—_ ーー .5 一 c ey 
1 ec, fe = mi A IAE Y Ata 

> ) midi She A G =I E 
Ul Note Aat | "x 2 et 


RT AF ーー 


ren er be euries mesz, ^ 5 A 
| REL At TNT 


2 tl. 


(=) 


Scanned with CamScanner 


E 
LUE det 
DIN = zi MEME ^ 


2 4 Cm s ^ Sar) =&Y HS = sen 


レ T) ex SH) = SLE% d) —86 

E o uU | 
Know that RE OS 

fe W° regron-á Corres poirding jo a Hime b | 

ond final time > もち ・ Among Here various paths 


ZI 
que な の の の 6 path along J zo7 ffe | Fe par ide 


"m moves: 
Fel 7 integrate 62 ua 77 の 7 の between Jhe Eu 
ed P ict: Tana A ond 8 at te Hm UE 
: wi (Lh t; 4 Zs WW ye ert ee 


L ves, Tetpec Hive h Ue 。 al 
D: emer At rb; m. と gd mi p pat = 
| eg た = 2m n 
ーー rd mci? 7 
| Ex l md eur この の ん の a 
| n Ü 3 be 
a ym [a i 

Te ti Lare 
> 


Scanned with CamScanner 


ーー 


prid aee "m Si (NN 
NE 


He リレー アー デュ 
al アン ーー 
amd B’ i 
Ja ae 
P 
< 一 hector? me UU 
ation ee E 
i Rre 
, ) 


| 1 NT EU —Wreg» LO 


Ib m c- variat 


= 
| Cteo, “phi PS E E 
| Vanishes for, fontes 7 js desi 


E RIL d ji m Ain 
il Hamiltont E tı  prinuple o deri ye n 


| punaple- m—-— 


uestion 6: NE 

~ Derive Lagrange!s equation 9 pof fon | 

Hamilton’ principle: n 
ll Solution. a 


| L Lo 0 dynami caf stem whose ne agni 
M L F Known 


lL ie WE Can Wyte the R 
Tu ee 


BN le as J follows SS 


| TCE ニーー ン 
fi | 


ty aLL 


Scanned with CamScanner 


4 @) 


LRS S 0 o 
o Dest +) DL U amo 


J C. ss PONE Er 


5 NM 2 を S , | d 
E fo uta d li Gr ate ーー の 」 | 


"nd dem « on L. Het Pere aoa pO may 4 p7 po" Hen, 


tegra rale 
E 


F- T 4 G8 S 
ーー dt I "e$ 


TE ds = EET. TEAN 6% dt. LE 


ーーー — s ——— os 


ig E SR 
DLR spat — [74-358 ma] zi. a 


EA e i 


ania ーー ューーーー —À E ÀtÀM 


Sf fie 9L ( (Egs に He dt 三 の ーーーー 


Scanned with CamScanner 


e 
SN 
\ 


T 
» TE ove erint "m 
sd gu 


us anii 7 ーー ここ 
ako prid 
oil ol?” perie T Aen PV 2 人 
AT n aay A 


a で や 6 の 2 
9 e n 


ey à —Jolnomic | Conserva 


— — ———— 
— m 


m 7 od qua fien 3; 


T Onside Laa 
S | crum EL Configuration 


dnamica! 
“eer. mined by “Lagyangia variables ,4 


D ET ye can ire the equa tion pes m 
RS thes System, p a: 


"E EIS la WEM 
h 


l; Te us auUdd Js y the varied path hel 
= ds BUT au E nud. 


n— —— z — 
— NN —Ó - 


— 
— C 


— — 
—— … 


a 


hen then Pla, ¢) aro and C "PERPE ( ET 
[^ ys tt Jj 
mI CET E 
and E: To > find the mokon "Z^ の 
buch thet Phe.) Path re char esf of nt, 


Scanned i CamScanner 


o E po 
fü : D x jo t, c. t zt aos 
2L M v 
E (2 BL "n 
L 7 "T 2E ) f dt = の 
i] d nt ERES dE ee 
E t 
2L ーーー-. a anat ーー } 
JTE XE dt -f(a SY dt "s | i 
1 NE X t, 05 Boo 
ーー L ——— ——— ーー ーー 
AINE 25, Sk)dt =o = © 
6 
ーー I | 
hae T, = eee ~ 


Inlegraling Xm AUD We fel, 
EXPE ES E Fad s. (8%) dt 


t T g 
p 

4 dt 4 
- の と し 2L 174 

[ 3257 22 J=? i 
| ty AE 
リー ニー) Ld dt —— 3 ` Sy Cb) =E Ylha 
| 2 a Tn E T e T RH 


L 
bn © in O, we Ge 


EI の 5e AT = 


Bü ir Sonat =e 


2 D CERT a — HA Set 


EU sy 


Scanned with CamScanner 


1 ty _ ニニ ーーーー m vaù 

ranr E it parma 

| — [£L 0o h) 8 ———— 

LE dua TN 

| kate T < LLL EAG. 

pec deed Ham 
In fegral ond — l §L=0 La j 


ーー ニーーーーーー 


principles 0000 nan 


(ues Hon 2008 . 2015, を 6 AN dj l 
: _ No we X RN 19 ~ 
EEO Y Sahn, F mene” fy 


に Hamilton's prina DIE pene. taru or eah, 
Elton SE sie rit 
| "Lupus Condder à eaor Conservative ¢ 

[qd with. degrees of recor: s Mu, 
[ he Jie Generalized Coordinates and Wo Vos i, 
lie goenliad IRL he Lagrangen 

Fe deccribes the. System Completely in Lan 


— — 一 


` 
* 
1 


I. Coordinate Spaces 00. 
| Then the medion of the Milan ^ govaned § 
|. laQunge't uakhons of mohon given A — 


— —— 
D 


A ET, 


dl 2$ oY, 


Scanned with CamScanner 


SS ID 
ZH 71 Honan ip TU. oe 
ルル 一 


iii 


Kel. ME 
PIU a Oe 
ae eee コ ] 

0 Kow ha the HamiHon Y pnaple | dX EN 


Lj and Sifficint @ndijion 2 for the i 


^ 
Pe | 


ion? dur 9f motion | ERN “Hamiltons _ 
| maple is iven by | 


pı ee (Ee 


L DERE |t = — の 2 ーー 


= ee 


NSNS 


~ ———O ene 


ビリ PT aT zs |. 4 
| n erm vE RIAA 


Sy 


ae -fuesg hdt= 1 


| L 


Taa 7 (a 2 ic rg TS 


sey th 


bennrann 77719 ーー L es € — ーーー 
€ — M MÀ ———— 

— — — 

—S 


juga Res 


Tee de be noted that The の 


MÀ ee e a e a e 


TE Is s. Pfegiadeg. 
TERDUM LI -T7 Ua by Parks 


[R 
rert with reer 


| In, — 5H £4. T2H. 
- B f [p f -ji)- Co je ^») 
E- 255. — 

ei [しょ ー27 I +h = 2H oh ss 
x S= t 


E Pi en rj 


1 ip => - — 9H ze. . and... T sc ocn 
Eoo o "K 


ice 2H Es 
"ME. = OF E 
‘nc n | 


Which are desi ved. Hamtlter on a equations Yn 
| ues on Qe à 


D Qus He mo moton ER. projectile with th 


mo Hon.: 


E p 
| 1 he KE ad PES 


i” the a. ate 


Scanned with CamScanner 


HENG I [s omi on jan A PL. 
E =n V. | ーー 
tad İma dm(i 4) + の - ニー Q 

he Lagrangian Fnchion I 


4 J) o 
| on ge ダク pakon df 


)ー OL 


Scanned with CamScanner 


- : ae ーー ニーーー~ ro Il oy H 
(from Q ES 


MS X: 
= | 


e 


- ks 
"TN ef motion) 


—— d 


2 
oa Spy 
s Sol m a DS s 


Lagrangian aon LE 
L s T ae N 


[SL Stn] ko っ S n 


va L 
ーー mao = ー - 
EN 5H 


|] 
1 
"T. 
ð 
K | 
NA 


Scanned with CamScanner 


Dl © 


—N [| 


— ud) KC i-1 
C oom Coco 


an is IL D a U 


gena a SEs "mui ned 
eee m giat Gia Hors < 


こ 、 ニ ーー ニーー eee 


| LP jam l2 : ーー ーー 
de 7 の な | に 

= = ん NOTER = か? た = > a “ue d 
ue. -0. E po ka 
| dY 9 の れ cO | M" eiaa 
e s | ! " 

Dr. p C Qi KD j 
K 4 
MAT 


Scanned Wh Camscanner 


“The “moton pi a a ial E deji 
a Continuows poopy Priora an ] 
— Frans forma tons Gang fhe he points C (3,4. - 3 


——————————— 


and. (Pop, > Re e RR “points EIN. ds 
Ihe variables Q, 3, and. 


lbe SAF 9 TE LS ~id 


bmn - 
ーー ーーーーーーー- ーーー ニ ーーーー 


Scanned with CamScanner 


| Jon で 
(milton E 
sled QE. の Kr a Rees 9, s 


pe. NT E ー enc Haara SUME 
T Ta ーーーー — | _ 


a, ara Qs, PP ua y 
Tatoo LEO MM 


and. yu aye Gud 4o be Gaul 


TES Toa "aho ーー 


lhe new DWG [a and Pr a T qre Canonical 


they ead refe] the ., fem ew Hamilton H Sa fons: 
OK AD DK 


NIS oR ) ET Qo =a 


thae N d =K KOS L Qs) L "s > lhe. news Tenir r 
of b the System. 


The. ph hat the phare Space (3, [y D | 


A IS Ys at BA HU, Vs, KASE Ras On 


Zur the Hamilton's on's principle - | EC 


Ra = A, H ts, hae St = E ES d, QD 


P 
Scanned with CamScanner 


= a 
: ud ET giat Sq. 
e ON d seem 
Ihe = | mies i 


ME 7 $i ag pe ag 


NULL od SHO BRE 
SRE diferente of @ and Qu 
W Lod uf 3 
| __| 
pose). 7.24 
i dte? 4 
IO 52 の 4 K)d 26 — 
EXITUES, Mtn と 
zu d l = 
| ED DIOE - (4- -K)| dt FO 
| ti Sz) 


The integrand on L ae TEN A Can F A 
ERAN. a 


トラ NE 4 - REI? vu JE 


RR e rarr a EE cai 
if 6FG)ZSFEQ). — B 1] 


Scanned with CamScanner 


o c 


aa 
ーー 


TOAN TF ia From uation W Om d E 


E (St o), So that, — 


= | 


is exact differential equa ror 


上 WC 

Ss We Conclude Hat g fransforpation 

ana oy Cont cY Contact zar ot IEG, | 

pond Tent 4 

T me Lr Called the E 
F- LTR, EQ) rs 4 EUAS £ 


Rm of variables: 
lhe henerating func on F Can be ーー の /n 


Hou. forms : E Ct 16,95) E Ct %, B); th 
EL T ue 

ur ( 2 ye» R m uo TET 
| i: id : function L Le the funcion 


he generating 
p LE NE. denole if LENZ zh he 0) 
| 7 BOs -— — の た LK) Lom 


n Y m 


Scanned with CamScanner 


T" 


pie that Fi = S H p T ME p) y 
c 9h . Oh (bh ーー ジュ | 


— 


-—— Os E po se Which ica eap 
| 


bor ead A 


ーー ーーーーーーーーーーーーーーー 
-— ーー 


7 
z 


roa aa 


> | Solved jor Ys Qr DE unc uude M — 
Ps Qc CG doh) 


D ina The Therefore Qs = TREA, E “gibsiluding in in 1 ⑰ 


k p ュー Plo, Qd e 


Bd add 


re ho 


i Nr nn wt) = = Ett LP 


ューーーー — ——- 


| 「 [wd half E! 9 the , Junrfonmad ions Gs a 
1l acemuned frm «uon (f) and Je qo 
ETA Ke T fron garon Oj 
|| he «aln (9 jv a 7c xad orf 
GCELAILO LL. Wl 

PE d function. / d be ion F be the He fe 


j. OF 6$ and pr, Wwe denote bg BY - (E 
[0525-24 hd ES me 


Scanned with CamScanner 


|: t. 
l i! 
$ 


ーー 


MEZEL ASRR A 
» re 7 っ TRE 
| fst ON SS} OP C750 


x 
(an LA Nang funcion F ーー 


PETET, the equa lon, | | 
» ATL - (H-K) ーー タテ O D. A | 


a zc 


er $0 RD 2! AG DE a 


AA eE KL - zi XXE の -- "M 
Ul Ir aT AD =) àp —Ch ー て ガー ane) 
T na hef D Ro ターーーー] 


ーー ニー ニーーーーーーーーーーー ーー 


K "us and 4 gogo NE 
R- QVR _>@ ダ | 


= tr imos 
Scanned with CamScanner 


p d " 
ーー と の = ( 
The mat とう BL 


E 2h. È P ri h (o! 4. h Qi E ONS 
m 7 ん - E zum 
a is D: amm AE 
> > h = = hs (by ーー Peu 


a for た 
LEE, EE 
L Taren be Rot yh). KH sijal E D 


re rhith な Qz pace Dh E Ge (6 Je, AI? 


| ja 2 に 
| 


L i. 。 で 
| wehave (k= & = Os (6 f. ZA as n 


2773 Eo 
Thur hall 9 7 7 ferma: 
e from ¢ e ad et の the re Tii 


"(X E m suadion € RN Ms 
je qualio CY giva u Ahe po 
bewen The old ad He Der) Hamda 


Case fl: Alt [3B l 


Let the feno ding ELI lon た be 2n e E 


L ob t uu ond 6 T we demie ICE 4 


トーーー、、、 


、 pe voluch NZD 7 the %alion T 


S 


L 


ーー 


. AZ = ERG —— — 

Sb S o; どー っ 

- Bs OF , 2h ュー ンプ 
d* fw LI ダー 

Br n 


7 : _ 
Scanned with CamScanner 


"A l Ñ F 0-5; E ke P L $ ees 


^ — ann ー A $=/ 
ルク T L T BG, DE ij. 


EF 45 Das) T 3 BY, d RG CHK). 
giz TESIT Si 2G “GR 


4 ml — @ ae INC a hodie な = E 
nnn E nù 


プー 人 ーー TE ER 


dW E 
poena 
F3 Ket oe TD 


LTR h (G5, Qs) 
CR. Oh (bp. G) hat 
= “re” 
fs 4. Hh pu) の yohich © R 
13 ne. e GCSE A). | 

eefore Qe — Qr Co TRT wo4727 in IY “rn (89 


a a 
i 


UM E AE 


の < EM 
Riu, a TER, TT, Vi 2 
= hik Bs S 5M 


Scanned with CamScanner 


E 
"2L QU AES ES 
hus halj | of a A ET nj 7n "Us 


2 d 7 イン 727 (27 ES 
É frm e (30/" 121 9 the lei 
The xal Jion (3/ g gb A. » 


DN) 
amrH on EDS 
m belce “old "aud pew E l S 


ん (も ん 
"7a : n 2 E be カ Am 
we dence gus LS 


Of Ed t, , EY and Ps, 
pe Sar] dh genaai] 」 m is E 


ーー a SIRI) He | "ha 107 


E “di EY =p hi. - LT K) —  & 
dC $=) S=] 

LEC E 

E > pm a Ory hoa 4S 9 Oh B E SOR Z 

ae Em SR 区 


heed jo lite m 

oY, ES; P3... 

(r e JE の 
For this we AZ る ai 

Ü n4 4&9 こら の ク "n の 

9 G2, We have, En 9 EN Y 


"ipu 


um E vana) 


- SEP ーー 


ーーーーー — —— ———À— 


m s CamScanner 


Tano 


Du iof Lo K S E wa (3 J- m 


* of | 
E Ket 7^ (37) © | 
S T ra | 


Wb = Oh RS 


E? Oty =: of de OR EB ooa | 

Os am | 
IZ = = f 2 K, R) whith Con ke Pm | 
= Gna MEI 
RA $e» Subsi ja HI] tn B) 


E. M HS _ Os lbp B/ | 


—À — —— 
—— 


Orth Ue Ble | 
に K ET the. pag REL rA EC are. 


^t a: a e 7 piad fara forari 
eg from | (35) ana pi idu 


P ye uA Me € pur 
E aT 


Laa au RH ———— 


en 
ee 
~ —M 


Scanned with CamScanner 


